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Disease Concept Model
• Disease concept models (DCM) are frameworks built by engaging 

the community to understand the drivers of symptom burden. A 

DCM seeks to:

• Identify the major symptom domains according to caregivers

• Demonstrate what areas of life are most affected by symptom 

burden in both caregivers and the individuals



Previous DCM’s

• Built a framework for putting the lived 

experience first, not just what could be 

easily quantified 

Taking the lead from from those who 
came before



• Focused on conversations 
between families of people 
with SLC6A1-NDD on social 
media

• Allowed for analysis of 
spontaneous conversations, 
what caregivers will ask 
about or discuss when not in 
a medical setting 



Methods

• Participants were recruited through the UTSW natural history study and patient advocacy group, 

SLC6A1 Connect. 

• Hour-long interviews were recorded, transcripts anonymized, then independently coded using 

Dedoose software by paired teams. 

• There are 547 individual codes available, our teams applied 13,055 codes

• Unless otherwise stated, code counts were normalized by co-code application per transcript to 

account for unconscious bias in interview and coding styles.

• Co-codes indicate the topics are related by the caregiver’s narrative; that they were discussed within 

the same part of the interview.

Semi-structured interviews were conducted with caregivers and providers (physicians, 
therapists) of individuals with SLC6A1-NDD. 



Participants

• A total of 17 caregiver interviews:

3 men
14 women

Caregiver Participants

Male
18%

Female
82%

51 - 60 years
12% (2)

31 - 40 years
53% (9)

41 - 50 years
17% (3)

61 - 70 years
18% (3)

Caregiver Age at the time of Interview



Participants

• A total of 18:

9  male
9 female

Individuals with SLC6A1 Represented 
by the Caregivers

Under 2 
years

11% (2)

2 - 4 years
17% (3)

5 - 11 years
44% (8)

12 - 17 years
11% (2)

Over 18 
years

17% (3)
Male
50%

Female
50%

Individual Age at the time of Interview



Results



Caregiver Impacts Individual Impacts



Behavior 
30%

Neurological
16%

Communication
11%

Motor
10%

Emotional
9%

Cognition
8%

Sleep
6%

Gastrointestinal
4%

Growth
2%

Other
2%

Perinatal
1% Visual

1%

Major Symptom 
Domains



Symptom Domains and Caregiver Impacts Heatmap

Caregiver Impact Heatmap Individual Impact Heatmap



23.6%
18.1%

25.8%
30.0%

12.4%

9.6%

6.0%

8.1%
6.3%

12.4%

6.4%

11.6%

8.1%

16.3%

4.1%

7.0%
9.3%

9.1%

8.8%

14.2%

21.0%

7.4%

7.1%

7.5%

4.1%

15.3%

20.0%
14.4%

10.0%

9.5%

6.4%

5.1% 7.1%
1.3%

1.8%

10.8%

22.3% 20.0%

41.4%

Under 2 2 - 4 5 - 11 12 -17 18+

Other

 Sleep

 Neurological

 Motor

Emotional

Communication

 Cognition

 Behavior

20.3%
Symptom 
Domains:

Age in Years:

Symptom Domains 
Over Time



Behavior Subdomains 
Over Time

Age in Years



Selected Symptom 
Domain with 
Caregiver and 
Individual Impacts



Discussion



• Developing a DCM brings the caregivers and individuals 
most closely affected by a disorder into the research 
process. 

• By doing this, we establish goals for natural history studies 
and clinical trials that most align with the lived experience. 

• As targeted therapies are developed, this DCM will support 
the importance of behavior and emotional intervention 
across all ages. 

• While seizures and other neurologic symptoms have great 
impacts, they cannot overshadow what caregivers have 
expressed to be the biggest barriers to education, 
socialization, sibling relationships, and caregiver health.



Couldn’t have done it 
alone

- Sanjana Kalvakuntla 
- Sara Poliquin
- Corinne Hunnicut
-  Gary Heiman
- Sandra McEntee 

- Haylie Romero
- Pamela McDonnell
- Lania Lusk
- Dallas Armstrong
- Kimberly Goodspeed
- Terri Jo Bichell and 



You know, it's gotten better. It's 
not as bad as what it used to be, 

but it's a lot of running 
interference. You know we have to 

watch her all of that all the time. 
One of us... Somebody has to 

have eyes on her at all times. All 
times.

And it seems like he would really 
want to have friends. He does want 

friends. Yeah. And like, he got in 
trouble at school this week because 

he wanted to play with somebody 
that  didn't want to play with him. So 
he hit him and he just, thinks, Well, 

they won't play with me and so that's 
his response.

[After the diagnosis] we stopped caring about 
when milestones really occurred, it was more 

that the milestones were occurring. So like 
before that diagnosis, we were like, Oh my God, 
he is like so far behind... but after the diagnosis, 

it was like, OK. There are delayed like 
developments and like they can get better. 

I would have never 
believed when she was 
younger, we'd be where 

we're at now. 
 

You just wanted to run away. And 
this went on from the time they 
got up till the time they went to 

bed and just all day long all day. 
You just wanted to run away. 

It is what it is. But I wouldn't 
change it. I wouldn't change it. I 

wish I would. Well, I would 
change if I could be younger. That 
would help. Okay, I mean, we cry 
and we laugh, and when the kids 
go to bed we cuss, and you know 

we... we make it
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